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MECHANICS. 
ExyzzIMent 1. > 1 


| FF light bodies float upon 


. 


of water contained in a gl 
they are obſerved to be attracted to- 
ward the fide of it. 


That power (whatever be the cauſe of it) by which bodies are i 
toward each other, has been termed by Sir I. Newton, 

traction, gravity, or ſometimes gravitation, which only Ggnify 
rent modes in which the fame principle operates. Thus the . 
. 


| Ex P. II. | , 1 
- Glaſs plane, held contiguous to each other, AY 
are obſerved to attract the water in which 
they are immerſed, and to raiſe it up be- 
_ tween them, above the level of the external 
ork Exr. II. 


nne e 
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Exr. III. 


— — — — ao a> ee a — 1 


Capillary when attract the water in Sh 
are immerſed, and raiſe it above the 
level of the external water. 


Exp. IV. 


A copper · wire, one tenth of an inch in 
diameter, and three inches in length, being 


ſtretched with weights, is obſerved to ſuſtain | 


270 pounds before it is broken, 
Exe. V. | | 
Plane ſurfaces. of hard bodies, being 


poliſhed and brought into contact, ſtrongly 


BF. VI. 
| Bodies by their vis inertiz are obſerved to 


_ refiſt the-impulſcs of any force tending to ſet 
them in motion.— Bodies in motion, reſiſt 
the impulſes of any force tending to 


or diminiſh N 58 


Ex r. vn. 
body any ber attracting ** body, 


A 


is attracted by it with equal force. Bodies 


tending toward each other, by their mutual 


attraction, move with Fele ties, which are 


inverſely as their quantities of matter. 


The carth attrafts the moon, and is equally ateracted by it, — The 


quantity of matter in the garth G 
ta ne 


repr 


thre 


1 


tainedin the moon; whence, if theſe bodies were to approach each other in 
a right line by means of their mutual attration, while the carth moved 
toward the moon one mile, the moon would in its approach to the carth 
deſtribe forty miles. And their relative velocities being always an 
40 to1 they GY at length meet impinging again each other im can 
trary directions, and 2 — 


Exe, VIII. 


If a piece of gold and a feather fall at the 
ſame inſtant from the top of a glaſs receiver, 
well exhauſted of air, it is obſerved that they 

both deſcend to the bottom. of the receiver 


in the ſame time. 


It appears from hence that bodies are attracted toward the earth with 
forces not proportional to their bulks, but to the quantities of matter con... 
tained in them: for ſuppoſing the weight of the guinea to be a thouſand 
times greater than that of the feather, it will require 1000 times greater 
Ne on TOY through the ſame ſpace in the 

time, 


Exe, IX. 


If two forces act at once upon a body in 
the direction of the ſides of a — 
and are proportional to them in 8 
is obſerved that a force 
direction of the diagonal, and 
to it, will counterpoiſe the other two, and 
the body acted upon will remain at reſt. 


-* Rav. XK; 
If a body be acted upon by three forces, 
repreſented in quantity and direction by the 
three ſides of a triangle; or by four "ny | 
B 2 repre- 


122 


Exe, XI. 


A body, or ſyſtem of bodies, will not hs at 


reſt unleſs their center of 1 8 is ſup- 
ported. 


8 wg Sb bodice, is that point ig 


which the the weight SEE is colloQicd, and conſequently will de- 


Exe. Xl. 


ſcend to 


11 any plane figure be placed upon a point | 
or fulcrum, it will not reſt in any poſition | 
, whatſoever, unleſs the centers of ſuf) * 


4 and gravity coĩncide. 


Exe. XIII. 


If a body hang freely from a center of 


ſuſperſion, it will not be at reſt, except when 
the line of direction produced * thro” 
the —— of ſuſpenſion, 


Exe. XIV. 
If a body vibrate freely round different 


centers of ſuſpenſion, the interſection of 


lines drawn from thoſe centers perpendicy- 
lar to the horizon, when the body is at a 
will be the center of gravity. 


"TRY > 2M 


ted i in quantity and diceficn b by the 
four fides of FORMER IG be at reſt. 5 


0 
J 
Bodies may be conſtructed in ſuch a man 


nor: that they may appear to aſcend while 
their centers of gravity deſcend. 


E x r. XVI. 


Let two bodies, of any given magnitude 
and weight, be connected 1 * by a rod, 
and let them revolve in an 9 | 
round different points in the rod; it is ob- 
ſerved that the center of gravity will not be 
quieſcent, unleſs the center of motion coin- 
Cides with it, 


The centrifugal forces of the two bodies revolving round a point in the 
rod w.ll not be equal, unleſs the centers of — 


ha: XVII. 


If a cylinder be placed upon an horizontal 
plane, the line of direction being without the 
baſe, the cylinder will fall; but if the p 
is elevated in ſuch a manner, that the line of 
direction may fall within the baſe, the cylin- 
der will be ſupported. 


Ex r. XVII. 


If + ſolids of any kind be 3 

clined plane, when the lines of direction 
always fall without their baſes, they will roll 
Re has if the lines of direction fall 


12245 


within the baſes, and the ſurfaces beſmooth, 
* will lde down. = 


1 


= E XP. XIX. > O19 
Let weights be ſuſpended on a rod in the 


following manner: three ounces at ſeven inches 


from either extremity, four ounces at ten 
inches, and one ounce at eleven inches; then 
the diſtanceof the center of gravity fromthe 
ſame extremity is 7X3+4X10+1xX11 — 9 
inches. | r 


E x r. XX. 


If a rod be ſo conſtructed, chat 2 line 
Joining the centers of gravit ity and ſuſpen- 
fion may be at right ang 
hanging freely upon its ek of ſuſpenſion, 
will not be TO OT" in an horizontal 


1 
Ex r. XXI. EY 


A wei ght which counterpoiſes an Ounce 
when ſulended from. the longer arm of a 
falſe balance, being added to the weight 
which counterpoiſes an ounce ſuſpended 
from the ſhorter arm, the ſum is obſerved 
to be Rune than two Ounces. 


- Exe. XXII. 


les to it, the rod 


171 
E x r. XXII. 


Eet's be loaded with weights, 
be placed upon an immoveable horizontal 
plane : if both ſurfaces be hard and well 
_ poliſhed, an horizontal force nearly qual to 
one third of the weight with the 
upper ſurſace is loaded wall juſt move it 
along the plane. 


Exe. XXIII. 


Let two ſurfaces be placed upon an im- 
moveable horizontal plane, and be loaded 
with equal weights ; equal forces will be re- 
quired to move them along the z but if 


the weights are different, the greater weight 


will require a greater force to move it, what- 


ever be ae of the ſurfaces. 


| Exe. XXIV. 
If a, pendulum vibrate upon friction 


wheels, a given motion communicated to it 
will not be fo ſoon deſtroyed, as when it is 
ſuſpended on an immoveable fulcrum. 


The effects of friction may be eſtimated two ways. 
1. By the quantity of motion loſt in a given time, 
2. By the time in AH given quantity of mation is deflroyed q the 
"he method 4 is e of in the experiment. 


Ex. XXV. 


There will be an equilibrium on 2 trait 
lever of any kind, when the power is to the 
weight, 


* . 
63 3 „ 
pos, cat — — n 


5 
weight, as the diſtance of the weight to the 
diſtance of the power from the fulcrum. 


For if not, let one of the weights preponderate,—Therefore the pre / 
ponderateing weight has more moment than the other; but fince by the 
the weights are inverſely as the arms of the lever, it follows, 


that the velocities of the weights are inverſely as their quantities fof 
mater; whence the moments of both are equal: but they were 


proved unequal. This contradiflory concluſion reſults from denying the 


. propoſition affirmed, which is therefore true. The ſame method of de- 
E WWW 


Ex r. XXVII. 


There will be an equilibrium 2 
lever, when the power and the weight are 


inverſely proportional to the lines drawn 


from — fulcrum n to the lines 
of dircQtion. 5 ; 


Ex r. XXVII. 5 


If weights be ſuſpended on the arms of a 
ſtrait lever, there will be an equili- 
brium, when the ſum of the products 


of each weight multiplicd into its reſpective 
diſtance from the fulcrum, on one fide, is 


equal to the ſum of the products taken in a 
fimilar manner on the other. 


Exe. XXVIIL. 

The fame moment is iced on 
the arm of a ſtrait lever, whether weights 
are ſuſpended” at any given diſtances 
from the fulcrum; or the ſum of the 
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On ** pulley there is an 
2 hn 


2 F there will be 
ay Sguilibrinm, when the power is to the 


: n as one to two. 


Ex r. XXXI. 


| - Thar will be an equilibrium i in a Giſtem 
Spule, where the ſame ſtring goes round 
all the pullics contained in two blocks, when 
the power is to the weight, as unity is to the 
number of ſtrings at the lower block. *' 


Exe. XXXII. 


There will be an equilibrium in a ſyſtem 
of moveable pullies, where a ſeparate firing 
goes round each ipulley ; pants pager» 


to the weight, as unity to 9 
whoſe inden 8 the number 


: EXT. XXII. 
There will be an equilibrium in that 


ſyſtem of pullies, where the ſtring which goes 


as unity to 
of two, hows index is the num- - 
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EA. XXXVI. 


1 
| | FE: | There will be an-equilibriumon the wbeel 
| and axle, when the power is to the weight, 
= a5 the radius of the axle to the radius of the 
„„ | 


— EBA > XXX vn. 


If a weight be ſuſtained upon an inclined 
2 4 22 by a 8 * in a | direction, 


par alle] 


Hu 


parallel to the plane, the power will be to 
"the wr: dh as topo 1 of the 4 8 


= F 


i incline 
ng 7 a power which acts in a direction 


ane's fox Dog to. the 
care in which the Hretion of A 
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as the product of the powers on cach lever, 
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An ivory ball impinging dee gait 4 
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quieſcent Iv equal weight, com- 

municates wh nearly the whole velocity of 
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Let the centers of any —— 
guous ivory balls, equal in weight, b placed 
in a right line; and let _ firſt —_—_— 
againſt the next to it in the direction of the 
ers: It is obſerved that 
from the ſtroke flies 
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An ivory ball-laipinging directly againſt 


2 quieſcent ivory ball of twice the weight, 
— unicates t6 it nearly two thirds of the 
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11 an elaſtic ball impinge directly againſt 
« quieſcent elaſtic ball of greater weight, the | 
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ſtriking ball will be reflected. If a heavier 
ball ſtrike againſt © lighter one at reſt, both 
the balls, after the impact, will go on in 
edi r E 5d e aig 
It two unequal weights be ſuſpended by 
A Lge oanie hen, and going over a fix 
pulley, the heavier weight will prepo: 


Hence having given any one of theſe; viz. either the time of 
the ſpace deſcribed, or velocity acquired by a body which bas falten from 
eee 
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I two bodies begin to deſcend from che 
higheſt point of an inclined plane at the 
= os ſame inſtant, one of- them will Fall through 
the perpendicular height, "while the other de- 

| ends on the > plane to the interſection of the 


224011, d: ge VII. Air: vibr 

8 I bodies deſcend inclined planes 1 
5 which have the ſame height, the times of 
: — canton re 


3 


; , 8 of e that ns be deſcribe * ares in 


equal times, whatever be the proportion of | 
5 thkir weights. er, 8. . 2 IE 4 amm 


. ̃ . , with forces pr - 
Honal to their quantities of matter. For ſince the two peadulyms v 2 
the me ace, in the ome time, i allows hat gravity ma ; | 
- | aft upon the heavier with a force proportionally greater than 8 
A = IO. DIR 1 
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2 EE "ELSE — 

. e H n | = 
is obſerved that they deſcribe ſmall circular die 
arcs; in nearly the fame time, whatever be 8 
he 8 of * arcs. 


Whenever 
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L 16 J 
— —— bodies ar 
to be deſcribed, Th rimas of deſcribing thats 


W. 


equal times . 1 2 


1a acarly 
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If the lengths of two pendulums be as 
four to one, it is obſerved their times of 


vibration in the ſmall arcs of a circle. are as 
two to one. 


Eur LI. 


Let's G rod vibrate in a vertical 
1 on one of its extremities, as an axis 
of motion: a pendulum, the length of which 
is two thirds of the cylindrical rod, will vi- 
brate in the ſame time. 


The center of oſeillation is that point, CEE 
« body revolving round a center of motion is collected; in 2 
vibrating round one of it” Mr 
the whole length from the center of motion. — The difance of the 
Corning from the center of motion determines the kagrh 
of a um. SET 0 


Bxs. 10. 


5 A mee pendulum, as thecenter of 
ſuſpenſion is brought nearer to the center of 
gravity, the diſtance of the center of ofcilla- 
tion from the center of ſuſpenſion in- 
creaſes fine limite. 
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LEE, 1 96/1 


— — ——— 7 —— pace 
of faſpenvon be 4 and Srefpetively : If the weights be on the fame fide 
_ of the center of faſpenfon, che diftance of the center of ofciliatian from 


— the Ucn of quote & ofcillaion mill He- 


| in this caſewhen A. Bů, the center of gravity coincides with the center 
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I we beef a an inverted ele be parallel 


to the horizon, and bodies deſcend from dif- 
ferent points of the. are to the loweſt 
point, it is obſerved that Met times of deſcent 


are equal. 
are as the ſpaces os 


***EE 1 the-experiment, 
Ie te es of en troy ve wal eq cd 


£. 


decending on the excloit! ure is 


- Far: LIV. 


If oo bodies Fall from reſt at the fame 
BS bog the one de the inverted 
ſemicycloĩd, the other deſcending in a right 
line joining the exzremities of it, the body 
which deſcribes the curve, will arrive at the 
loweſt point -befare that which deſoends 
along the right line. 


Dr e r the line of failtes deſcent. 
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i will be g if he b., a 
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1 
Exe. LV. 


Bodies projected near the ſurface of the 


earth, — 
horizon, deſcribe a parabola. 


——— — unleſs 
the reſiſtance of the air be taken into ditference is 
not confiderable. N — from the 
r In — — 

K Ronny, toe ae Eg cs 
ke Geo aft pets Sully 66 2 nd 
ng given obſervation z the horizoatal range, treataſt 
and the velocity of projection will be readily aſcertained. 
o a= © velocity projection i 
t the time of flight in ſeconds 
then t being given we ſhall derive from it 
_— T7. 
þ == 16: 
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5 Exp. LVI. 


If the velocity of projection be given, the 
horizontal range is | greateſt when the angle 


. of elevation = = 4 x. 
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Lors EY veſſel Alled with water i 
in air; being afterwards 
weighed fn rater, it "appears tals" the 


greater part of its weight. 


| Before. the priaci of Fiydroſtatics | were fully underſtood, this ex- 
duced philoſc that of 
capa Fogel geg i . ö — 


n n 


__ CO 


. hollow ſphere CA made heavy 
enough to fink in water, and let it be 
weighed when immerſed : being filled with 
water, and again weighed when five, by 
it is obſerved to be heavier than before, by 
the weight of the included water. 


This experiment is a direct proof, that a fluid, when W 
own clement, loſes no part of its weight. 


E x ». III. 


Let mercury be poured into tubes, open 
at bath ends, and bent at different dr a z 
upon. be the ſhorter arms in Water, 


it is obſerved, at the mercury in all the 
longer arms is elevated. 
One of the prjacipl 


tions, which in 922 


D 2 Exe, 


[EY 


- — A Exe. IV. 8 * 


„ 
of a veſſel, fo that the ſurfaces may be every 


- 


here in contact. If m be | 
into the veſſel, the cork. n a e all 
the ſurface of * dee 


of the veſſel. 


2 


E r end b tabs, 0 
at . ends; 10098 immerſing the Cr 


| ai mented 1 pron, that a heavier fluid may gravitat 


Exy. vI. 


Let a whe, open at both ends, be im- 


merſed in mereury, contained in a glaſs 
veſſel; if water be poured into the veſſel, it 


eee mercury will a zn the 
tube. 
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1. any 3 of Song however differ” 
ing in dimenſion and figure, communicate 
with each other, ſo that a fluid being poured 
into one of them, may flow igto the others, 
it is obſerved, that the ſurfaces of the fluid, 
in eb the n. are on a . 


a VIII. _ 
' Let the ſhorter arm of 4 be im- 
merſed in mercury; ; if the air be removed 
from the inſide of the tube, it is obſerved; 
that the mercury will 3 
arm, in a continued ſtream. 


It may be inferred from the preceding experiments, that the yruaks* 
tion of bodies toward the center of the earth is not confined to theſe 
which are uſually called heavy, but extends to macter in general z and 
that the terms heavy and light are merely relative exprefſions. 

The relative weights of ſubſtances, or their ſpecific gravities, are m- 

— the abſolute weights contained in bodies of equal magnitudes z 
if a cybic inch of copper, weighs nine rimes as much as 2 cubic inch 

of water, the relative, or ſpecific gravitiey of copper and water, will be 

ns nine to one. From hence may be derived theſe genera! rules: 

| * The weights of bodies are proportional to their magnitudes and ſpe- | 

cific gravities jointly. 

2. 7 0:26 RE WEN and ſpecific 


| The f ibe gravities of bodies ag their weights directly, and 
3- C gravi F are 


- IX. 


Let a circular plate of braſs be exatly b. 
ted, ſo as to cover the lower re of a 


cylindrical tube unmerſed perpendicularly in 


* * * 
2 : 3 . 8 * 
22 J 
— g - 
EF [ * 


vater.— If che plate be immerſed ie 4 
depth of eight times its own thick 
neſs, it will be juſt ſupported by the 
preſſure of the Mart. 

| "The weight of the braſs, is equal to the weight of eight times its bulk. 
of water 5 whence the preſſurt on it muſt be equal to the weight of 'n! 
column of water, whoſe baſe is the ſurface preſſed upon, and altitude its 
perpendicular diftance from the furface of the “ttt 
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into a cloſed cylindrical veſſel. If water be 


in, ſo as to riſe in the tube to any 
altitude, it is obſerved, that the preſſure 
which the baſe of the veſſel : ſuſtains, is 
equal to the weight of a cylinder of water, 
whoſe baſe is the ſurface preſſed upon, and 
altitude the ſame as that of the water in the 


We bſerve from this experiment, that the quantity of preſſure upon the 
Gale is much greater than the weight of the fluid contained in the tube and 
veſſel, which has been eſteemed a paradox, but will be eafily accounted for 
by obſerving, that if an aperture were made in the top of the inclofed veſ- 
- Ll, the water by its preſſure upward, would rife to nearly the ſame level 
with that ia the tube; whence the water being confined bythe upper part 
cf the vefſe] muſt preſs againſt tne baſe with an equal force, alien a 
2-aQion being equal; fo that the prefſure ſuſtained by the baſe, onfifts 
both of the weight of the fluid, and its re- action againſt the upper 
Surface of the veſſel. 2 „ e 27 054 7 2»E:23% 54 
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If a folid float upon the ſurface of a fluid, 


it is obferved, that the fluid diſplaced is 


equal in weight to the ſolid. © © © * OP 


Frem this experiment we may derive the following condlufion £ Sinte | 


the ſpecific gravities ef bodies are 2s their weights Gre, end magni- 
"tudes inverſely ; if their weights are equal, the ſpecific gravities moſt 
dainverſcly as their magaitudes. —The weight of the water diſplaced, 
and of the ſolid, are equal by the experiment z wherefore the wr agnitude 
of the water difpl .ccd, wuſt be to that of the ſolid, as the ſpecific — 


: If a cylinder, bn 
ſpecific gra vity of which is nine times greater 
than 2 — water be immerſed in mer. 
.cury ; — 2 above 


r „ the cee. is to the whole as the 


| 1 of — — bs oe z win the 
hr the part immerſed : 7 :2 9 : 16 Wherefore the yaut 


immerſed ins ye And the part remaining above the fries 
men 85 


Exe. XIII. 


nf a 3 of elm, (or any other ſub- 
Haw of the ſame ſpecific gravity) ten 8 
inlength, be immerſed pe rpen 
water, the part remaining above the — 
is obſerved to be four inches. 
2. If the ſame cylinder be immerſed in 


ſpirit of wine, the part remaining above 


the ſurface is only three inches. 


Upon this principle the.hydrometer is confirutted.—For-the ſpecific 
_ gravity and magnitude of the ſolid, continuing the ſame, we hall have the 
r inveiſly as the part immerſed z if therefore 


different fluids, will ſhew their relative or ſpecific graviries : Thus 
depth to which it ſunk. in water, was ob@rved to be fix 1 
in ſpirits of wine ſeven inches; wherefore the pecific gravity of 
is to that of ſpirits of wine, in an inverſe proportioa of theſe 
a ch ppg or as T' Dos cx 
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the cylinder be graduated, the depth to which — Then ths 
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n | Ex x. XIV. e e 

3 4 Sa cylinder, ſeven inches in length, the 

1 3 which 4 is nine times greater 

4 1 than that of water, be immerſed in mercury; 

| 2. 5 inches of the. cylinder will remain above 

the ſurface. If water be poured on the mer- 
cury till it 'coversithe-eylinder, 47 inches 

will now remain above the ſurface. 


It followed from a preceding experiment, that if a ſolid floated. upon 
the ſurface of a fluid, the part immerſed would be to the whole, à the 
ſpecific gravity of the ſolid to the ſpecific gravity of the fluid : 

this principle, KK ũ ct ets 
of the mercury, was at firſt 2.5 inches 3 but by pouring on water, the cy- 
Ander was raiſed, fo that 2.7 inches remained above the ſurface. Hence 
_ the prior rule for finding the proportion of the part of a ſolid immerſed to 
_ the whole, will be accurately true only in vaeno. The rule for 
this proportion, in the preſent caſe, is as follows :- as the part immerſed 
is to the whole, ſo is the difference of the ſpecific gravities of the folid 
and lighter fluid, to the difference of the ſpecific gravities of the heavier 
and lighter fluids. 
It appears from hence, that if any ſubſtance float upon the ſurface of 
a fluid in vacuo, upon admitting the air, the floating body will riſe higher 
above the IPA oy gt Ad i rg te, Ape og the 
Whole will be ſomewhat leſs than before, The difference of the parts ef 
a ſolid immerſed A TOY Cs DOG WS Wh | 
_ . mated in general thus: 3 5 | 
8 Let ms = the magaitudeef the ſolid : | , = 
ons its ſpecific gravity 
1 ; A = the partimmerſed when in open air : 
22 dA, eh the 
a = the gravity in w - 
immerſed. wid 
> : 4 


5 2 the ſpeciñc gravity of theair. 2X 

=_ 3 W n ee. r. 
1 2 | 

| By the latter rule : Tor © _ de es —— 


| the part immerſed when in air 2 and the difference of the parts immerſed 


ms NK 
A — 
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2 —57 _ ” 

Hence we may infer by making the computation, . chat «the weight 
ö of the air incumbent on the ſurface of water, whereon 2 body floats, 
3-2 _ makes ſo little difference in the proportion of the part immerſed to the 
þ © whole, that it may be neglected in any eſtimate of this kind, except 
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1 where the utmoſt accuracy is required. | 
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| Ex r 
A ſolid is obſerved to leſs w 
immerſed in Water, than in open Ai 
by the weight of a quantity of 
equal in bulk to the ſolid. 


AY fe deſornd in = 6 with forces Jes than hair weights; 
the difference ap e 

the fluid, in bulk to the ſolid. [Om a to — toy 
lative weights or 
zs this: Let the 
S 
ty of th ad 1 the ede of the hl, 


Ex r. XVI. 
- A cubic zs inch of any ſubſtance which 
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ff 
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115 
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* ſink in Water, being immerſed in 


it, weighs leſs by 253.2 grains than when 
it is weighed in air. 


From this experiment is deduced a conclufion, which greatly facili. 
tates the computation of the ſpecific gravities, magaitudes, and weights 


of bodies: . S008 hv WY ö . 


pears from the preceding experiment to be the weight of 2 
inch of water, Loc is 11 grains: conſequently a cubic 
foot of water or 1728 es was | 3 grains 
or 1000 Ounces. Let ar = the weight of a body in ounces; 2 its 


gravity, taken in that — the cif of water = 1000 ; 
== its magnitude, in parts of 3 eudit feng wats the following 
proportion: 


eee ::: ww 23 Jenny 353 mas 
or, 25 the number of conces contatned in 2 cubic foot of water, is tothe 
number of ounces contained in the ſolid, ſo is the ſpecific gravity of the 
oubic foot of water x inte its magnitude, to the protuct of the ſpecific gra. 


vity and magnitude of the ſolid : whence w —— 


Example, To find the weight of 2.26 cubic inches of braſs. Here | 


OS z== Jooo: e r 
7a 

=> ITO ounces, 

weighs an ounce: * 


Here 2213 = and _— OR 


#08, the magaitade required. 
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Err. XVII. DEN 


fa oily thin wee be wile hed when full 
of air, and when exhaufted, the difference 
of weights is obſerved to be nearly 7 of a grain 


12 every cubic inch contained 1 in the > lll, 


G Ex», XVII. 
Let a piece of cork be exactly counter- 


poiſcd in a ballance by a leaden — = 


the whole be placed under the recciyer of an 
air pump, upon exhauſting tho ar, * nt 


wilt preponderate. 


eden RE 
their quantities of matter, or their weights, it follows that two bodies 
which counterpoiſe each other in vacuo, contain accurately equal quantities 
of matter; but when a body deſcends in a fluid of any kind, (not tenacious) 


Its force of deſcent is diminiſhed by the weight of a quantity of fluid 


equal in magnitude to the ſolid. Hence it follows that the air's preſſure 
diminiſhes the weight of the cork more than it does that of the lead; 
whence theſe ſubſtances, being counterpoiſed In. ale, will zot coagala 

quantities of matter; and the air being removed, the weight which 


5 "4p & molt preponderat. 


We learn hence that the true weights of bodies are not obtained 
by wei dn. 
the ſame ſpecific gravity 


Ex P. XIX. 


e 


If a piece of copper be exactly counter- 


poiſed in air by a. braſs weight, and both 


the copper and braſs be immerſed 1 in water, 
the copper will . 


The 
# 


"> FOLD LD FREECASTY, 


1 * 


v 


Oc «0 
* 


equal — 2 but different 
kehter Reidy the- Following þ 
efic 2 will determine 


| | 8 

weight; upon immerſing them in water, the equilibrãun 1s 

weight which muſt be added to the ſcale from whick the braſs is fu | 

E r 1 
rule: 


229 2 — 2—8 


E x r. XX. 


7 The ſpecige gravity of a bady which will 
not fink in water may be determined by 
uniting it to a ſolid, ſo that the compound 
may be ſpecifically heavier than water. 


This method of determining ſpecific grarities may be expreſſed gene= 


rally thus: 
| 7 * OD 2 
B = xiv weight of the lightes falid 
x = its ſpecific gravity ſought 
de ws 7 | y 
11 its ſpec 


Then from the prin 42 * ſpeci fie gravities, —_— 
e the ſpecific gravity required... - 


FE * * * 
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E 2 ExP. 


if 5 
E x r. XXI. 


eee 36 8 be 


filled with mercury, and one extremity 


being cloſed, let the other be immerſed in 


a veſſel of mercury; it is obſerved, that the 
mercury finks from the upper end of the 

tube, and remains ſuſpended at an altitude 
* 2 


Exe. XXII. 


| "A tube leſe than r "þ inches 

in length, being filled and immerſed, the 
the mercury will remain contiguous to the 
_ upper end of the tube. 


The weight of the mercury in the tbe i thi ho Bhat: pet: 


* 


E xv. XXIII. 


Free 8 
and inclinations, be filled and immerſed, 


it ãs obſerved, that the mercury remains ſuſ- 
— nn altitude in 


them all. 


EEC UT 
Let a barometer be placed under the re- 


ceiyer of an air-pump, as the air is ex- 


hauſting, the mercury continually e 


— 


. Tt 29 J 
'rill it is nearly on a level with the 
in the veſſel. — the air, © the 
mercury riſes to its former altitude. 


227 L. 
Let a tube, thirty-Gix . in length, 
open at both ends, be immerſed in mercury, 
contained in a. veſſel, from the inſide .of 
which the external air is excluded; if the 


tube and veſſel be placed under a receiver. 
it is obſerved, upon 22 the air, that 


the mercury is raiſed in the tube nearly 


to the ſtandard altitude. 


Te io demontirated from this experiment, that the ee et 
air preffing againft any ſurface, eee 


preſſing upon the ſame ſurface, 


s XXVI. 
Let a veſſel be flledd 8 and the 


aperture of it be exactly covered with a 
braſs plate; if the veſſel be inverted, the 
plate will continue to adhere to it. 


1 ; o 
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br E xe. XXVIII. 


Let a thin glaſs 1 veſſel, the a re of 
which is cloſed, be fitted with valve, 
outwards, If this be-placed under 


the receiver of an air- pump, the air be- 


ing exhauſted, and re- admitted into the 
Over, | the veſſel will be broken. DA t. 


To E Xx P. XXIX. 


Let a thin plate of glaſs be fitted t to >a 
upper aperture of a receiver, ſo that there 
= no communication between the internal 
and external air ; upon exhauſting the re- 


ceiver, the plate of Blaſs i is broken. 


* 


- - * a 
-£} 7%. > 2 — „ 
bd bas Exr. XXX. d 


eee immerſed. r 


of mercury, and ſuſpended from the beam 


of a ballance; it is obſerved that the weight | 


to counterpoile it, exclufive of 
the tube, is cqual. to the weight of the 
mercury ſuſtaified in the * * * 
ron K the N a 


= : 8 
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Exe. 


Tam? 

be mu 
Let two hollow braſs 
4 placed together ſo as to the 


communication of the external and internal 
air; if the air be exhauſted from the cavity, 


- 


r 


„ f bich 


w 
weight of about 
ſquare inch of a great ſin pounds for on — 


ſphere to __ them. 


Exr. XXIII. 


If the exhauſted 3 
ded under the receiver of an air- pump. 
upon exhauſting the air, the lower 
hemiſphere will fall to the bottom of the 
receiver. | 


Exe. XXXIII. 


If an exhauſted receiver be made to com- 
municate with a veſſel of water, by means 
of a tube inſerted in the center of the plate 
on which the receiver ſtands; the water 
aſcends through the tube, and ſtrikes 
againſt the extremity of the receiver "WP 
4 continued ſtream. 


ExP. 


be. 
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Let a Ch 3 
„ immerſed, 


float upon the ſurface of a veſſel of water: 


if the veſſel be placed under the receiver — 


an air- pump, upon exhauſting the air, and 


will be filled with water, and ſink to the 
„* 


ps 


EM Exe. XXXV. 


Warm water, or newly fermented li- 
| quors, appear to boil, 0e. i 


Ex. XXXVI, 3 1 


The ſpaces into which a given quantity 
of air is compreſſed, are obſerved to be 


Iſs in the fame proportion as the forces of 


IO WON.” 
i Exr. XXVII. 


Let ten inches of air be included with 
the mercury in a barometer (exactly cylin- 
drical) of thirty-nve inches in length ; if 
the barometer be inverted and immerſed in 
mercury, the included air will i now occupy. 


twenty inches. 


, rr 
the 


fandard altitude is to the defect from it, fo is the ſpace which 


— 


git into the receiver, the —4 


———— of rinians 
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„ * b 
before inverſion, and the ſpaces Scape after inverſion are e dy 
the degrees, into which the kugth of the tube is divided. 
A concluſion is derived from the two 


Haftic . force” of the air is 
any 


e XXXvIII. 
| .The. ale L of mercury in a barons. 
ter, elevated hh of the carth, 
bee de to leſs than the ſtandard alti- 


— 


0 of the mercury 
to ariſe r= 
the airs wein thovid de tage of, 
tube will be dintinifhed —The fol. T. en — — 


© Mbuittiai by Seans of the batometer 4 2 — 
| — —— a be t, the — 


eee TN N 
2 tube be immerſed in a fluid, and the 


5 air contained in the tube be rare ſied, the 
fluid will rife in it. | 


a a 1. 77 rr 4 


— ies abt. | 


pe”, ee. ea e 


4 4 Þ 
1 is fmilar to Exp. XXV.but. is i 
| to explain the opernin of in raifing water : theſe inftruments, 
however various in their r 
F FRA 
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Exe. XI. "NIE 


"If a tube, open at both end be immerſ- 
e in water, the ſurface of which is con- 


tiguous to air, how np into one half the 


ce: which it es in the atmoſphere, 
the water will ſpout from the tube when 
placed vertically, 9 an altitude of about 
thirty-three feet, ſetting aſide the effects of 
. and the refiftance the air. aha Fo 


P _—_— * 
” -» 
x. | 5 


r bell be truck under the eu 
an air- pump, it is obſerved that the ſound 


becomes weaker the more the air is ex- 


* 


hauſted, 72 Fr 


Te appears ro this experiment, wu URL a, 
bat on account of the parts of the apparatus which communicate with this 


bell, ow found will ures be peed, though the ai a mock 
banfice as poſſible. > - -+ + - II bs 


. 


| ME is obſerved 8 
vacuo. If it be placed under a cloſe re- 
ceiver, it will be extinguiſhed” after ſome 
times hong, he e Df. ak FRINGE... 
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WW * r. XLII. 

If water flows out of equal apertures 
Wade in the fides of cylindrical veſſels, and 
che veſſels be kept conſtantly filled, it ts ob- 
ſerved that the quantity of water 
in a given time is in a direct ſabduplicate ratio 
of the perpendicular diſtance of the aper 
tures from. the ſurface of the water. 


Exe. XLIV. 


If an aperture biſſects the altitude of a 

cylindrical veſſel, kept conſtantly filled with 
water, the horizontal diſtance to which the 
water ſpouts, is equal to the height of the 
veſſel, ſetting afide the effects of friction, 
and the reſiſtance of the air. 


Ex r. XLV. 


If apertures be made at different diſtances 
from the ſurface of the water contained in 

a cylindrical veſſel kept conſtantly filled, the 
horizontal diſtance to which the fluid ſpouts, 
is obſerved to be the greateſt when the aper 
ture biſſects the diſtance between the fur- 
face of the water and baſe of the veſſel. 


In general, let A be the altitude of the veſſel, D the diſtance of the 
aperture from the ſurface, then the parameter of the parabola derided by 
the fluid, will be 4D, the abſciſſa == -: Aud the ſquare of the or- 
di nate, or of the horizontal diſtance is equa! to 4 D—4D7, which qua- 
tity is the greateſt when 1 2 D, or when the aperture biffects the 

_— betweca the ſurface of the water, aud the baia of the veſt}. 
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ELECTRECITY. 


x Oy \Exearuaxnt / 


| Ieh dun debe weden be rubbed 
with a piece of filk, it is obſerved that 
light fabrics,” ſuch —— evik, 
balls, &c. being applied near to it, are fieſk 
attracted and afterwards repelled. 
The power by which theſe light ſubſtances are tere! and repelled, 


| is called Electricity; the ſubſtance by the friftion of which it is pro= 
duced, is ſaid to be cleric 3 the frigion. of die bodies, is called 


* 


pplied near to it, every 


che cylinder will attract and repel ſub- 


ſtances, in the Ne 


electric itſelf. 


11 38 J 


Þ 4 ä 1 OExf y. . x 4 


61 
dry, be ſuſpended on glaſs; it is obſerved 
c through: 


c K 
Silk, jet, ſealing-wax, air, &c. are likewiſe Non.condedors ; and in 


conductors, - 
A body which communicates with nothing but lefrcs, is ſaid to be 
inſalated. | 


LA - 


Err. v. 


Let two cork balls be ſuſpended from 

| lines about fix inches in length, and inſul- 

ated ; if excited ſcaling-wax' or glaſs be ap- 

plied to them, they will re pel each other; 

and after the excited cledtric 3 is removed, 
they are obſerved to remain repelled. 


The uſe of infulating ty it cone th ti pil 
them, and to render che cffects of it permanent, 


Ex pP. VI. 


Conducting ſubſtances not inſulated, 
being held near to an excited electric, are 
obſerved to be attracted towards it. 


- Definition. — The electrie power which is produced from the excitation 
of ghf, is called the Vitreous Electricity; and the power which is pro- 
"neediooma the extiation of ſeakag-waX i calcd the Refnwas Elefuicity 
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E x r. VII. BG a 
If the inſulated cork balls repel each other ha 
with the vitreous electricity, the refinous | 5s 


1981 
aq bang lied to them, will deſtroy 
3 «bing opjed co them, will dt 
lead or wa ben u 
the oxcitation be ſuſlicaently . 
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The repulſion af tis bulls eleQrified with 
the reſinous e is deſtroyed by the 1 
Wen the vitreous. 


Exe. X. 


1 excited, 
are at once applied to the inſulated cork 
balls, no electricity of either ſort will ap- 
pear to be communicated to them. 


We obſerve from the three preceding experiments, that the vitzeous 
and refineus powers counteract each other; whence if — * — 
at once to a body, the.eleQricity. communicated upon 

2 the difference * n 
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Exe. x. 


n+ If" bodies be electrified with 
powers, they are obſerved to attract 
other ſtrongly. 
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b tide having ie poli 


nous dae Nees held n near it. 
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1 Let „ E © lager T 


ae don being b to b e | 


ſcaling-wax, and touched at the fame tithe 
with a conductor, is. cledrified with the vi- 
£ "as power. 41 ys 


e me n 


Sous vitreous powers are produted from the ither of 
en: hor abs. bf diſtinction, SG 2 


Ineed by: r en ial | 


„„ 22 


„ ; Ex v. XIII. 
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n be of a glaſs tube 3 


be inſulated, and a conductor applied to tht 
cylinder while excited, it is obſerved that 
the rubber is electrified reſinouſſy. 
| Whenever the 6lefiric powers are = A 
the abe 


. . | 
>= 8 4 : 
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Exe. XIV. * W w I 


If the rubber and conductor a 
excited electric, are both i - the leſs 
electricity will be produced, ths Be pr 
fe the inſulation is made. 
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= which is always floating in the air. 
If the air. and the parts of the apparatus be very dry, little or no elee- 
— ee ng . 


be e it will cuba the Yoſt 


ied to an 


I 41 1 
do not exiſt in the 
from the earth by the - 


- It is concluded front hence that the eleAric 


Electrified bodies attract bodies not clec- 
trified, although a thin electric plate be in- 


terpoſed between them. 

| conttary powers 
attract each —— — an clec- 
tric plate be interpoſed between 


— — which are imper- 
vious to the flame itſelf, | 


SE BS + = * - 


1. The two electrie powers exiſt together in all bodies. | 
2. Since they counteract each other when united, they can be made 
evident to the ſenſes, only by their ſeparation . 

3. The two powers are- ſeparated in —— by the excitation of 
3 

S 3 

Y two electrĩcĩties attract other ſtrongly through the + 
Wkly — 

6. EleQric ſubſtances are impervioud to the two eleAvicities. 

7. Either power, when apylicd to an uncleQtrified bady repels the 
* 6 = 


Ex r. XVII. 


If one ſurface of a plate be electrified with 
either power, the oppoſite ſurface is clec- 
trified with the contrary Power, * be not 


inſulated. 


Either p ccc 
ee and repeks the cleQricity of 
the ſame ſort with itſelf —The two powers being thus brought w the 
oppoſite furfices of the nm & ingaati OO 
G ſuſpendea; 


Gr 1 formed 
ir a 


E . plate of air, an Clerk 2 is obſer, 
which is attended. with an explofion if the 


 Teaves the plate diſcbarged. 


— — the ſurface 


c 


Exe. XX. 


e and oh equal i in magni- 
tude and dimenſion, are equal 
excitations, the plate of air is obſerved to be 


| much D r roc af the 


Exe. XX. : 


I infillated! bodies be applied to either FE 
face of a charged plate, at different diſtances. 
from it, it is obſerved that the leſs the diſ- 

. tance, the ſtronger the repulſive power. . If 
bodies not inſula ted are e e 
ce 


charge be conſiderable; the union of the two 
deſtroys the 2 1 e weg, - 


Wheneveft 
of the earth oppoſed to it. is electriſied 2 — | 


t 3 j 

diſtance from thechar 8 theſtranger 
is the power rer from whence it 
is concluded, that the forces of electric re- 


pulſion and attraction vary in ſome — 
ratio of 9 


thing elſe the thin electrie 
e : with greater 22822 fans, the —— 


bf. wo DIES the nearer —— 


to each other 


Exe. XXI. 
The 3 as electric is ob- 
ſerved not to upon the ſhape in 
which the charged ſurfaces of a given magni- 
tude and thickneſs are diſpoſed, 
It may be inferred from the preceeding experiments, that tho face of 
a charged plate depends upon two things : 


7. The quantity of the ſurfaces charged. 
2. Their proximity. ; 

Whes the Geſures „„ 
tity of the two powers, it is obſerved that no additicaal 
5 CA RESIN „cle fr hc 


Pp pol 9 
4 . « 


Exe, XXII. 
n of the human [body forms « 


portion of the electric circuit, it is 


ak the diſcharge is perceived in that part 
only which forms the communication, un- 


leſs" tho-chargud Tenn GP very great. 


Ex P. XXIII. | | 
If circuits different in length and of diffe- 
rent ſubſtances form a communication be- 
tween two charged ſurfaces of an electric 


© 5” plate, 


1 1 


plate, it is obſerved that the diſcharge will 


be made through the beſt conductor, what- 
ever be the lengths of the others. 


2. If circuits of the ſame oe — — = 
different in length, the diſcharge will be 


made through the ſhorteſt of them. 
3. If the circuits be the ſame in every 

reſpect, the diſcharge will be made throu gh 

many of them at the ſame m_ 


E x P. XXIV, 
| The times of diſcharging the ſurfaces of 
an electric plate through the longeſt or 
ſhorteſt circuits are not ſenſibly different. 


Many miles of the earth's furface, large tracts of water, &c. bave 
: deen made a part of the electric circuit, and the diſcharge bas been i in- 
flantanzous through them all, - EY 
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If — ſurface of a charged plate com- 
municate with the earth, the power on 
the oppoſite ſurface will expand itſelf into a 
conduRor which is contiguous to it, although 
y condudtur be inſulated. 


E x r. XXVI. 


"Ian one ſurface of a charged ali be in- 
ſulated: — 1 b the other communicate 


1 
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Ex r. XXVII. 


Let the ſurfaces of an dlectrie plate be 
very lightly charged and inſulated, and let 
an interrupted circuit be formed; the two 
powers will be viſible, illuminating the 
nts of the interrupted circuit, and each 


power will appear to extend farther from 


the ſurface contiguous to it, the 


charge is communicated” to the plate; but 
if the illuminations on each fide meet, there 


will immediately follow an exploſion of the 
whole charge. 9 


A cylindrical plate is that which is contained between two equal cir- 
cles, the planes of which are paſyalleſ to each other. 


119 - Exe. XVIII.. 

If a cylindrical plate of air contained in 
the receiver of an air-pump be charged, 
It is obſerved that the more air is exhauſted 
from between the ſurfaces, the more eaſily 


the two powers will unite. 
The diſcharge appears to be made from that ſurface which poſleſſes the 


yitreous power, 


ue : E xp. XXIX. | 

If an exhauſted receiver be made part of 
the electric circuit, and the charge ſhould be 
not ſufficient to cauſe an exploſion, an elec- 


tric light will appear to proceed in oppoſite 


directions from the parts communicating 


with the vitreous and reſinous ſurfaces. - 
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1 46 J 

If two contiguous clouds, very bigh 3 fie Mad, he nee 
with contrary powers, their UiſCharge - cauſes an appearance ſimilar to 

dea dar ee inthe cee. 
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ha 0” 


fame, It is cd that 4 charged plate of 
air will be the more eaſily broken, the 


the oppoſite | 
_ Hence an electric bee through an exhauſted 


: receiver than in the open air, for the more rare the air is made by er- 
hauftion, the lefs refiftance will be oppoſed to the union of the two powers 


* 
8 5 


PROPOSITION. 


oy” The leaſt cylinder, the diameter of which 

is finite, and the thickneſs evaneſcent, is to 

the leaſt cylinder, the thickneſs of which. is. 

finite, and the diameter evaneſcent, in a 
After than any TR ratio. 


SEP rr XXXI. 


The electric powers poſſeſſin g the oppoſite 
ſurfaces of a cylindrical plate of air, whoſe 
diameter is evaneſcent, will. be incomparably 


. by che thinneſt plate of air contained between 
'S 3 n eee 15 


32 * * — 
12 


Ex · 


The eng th of the excitation 1 che 


ſmaller quantity of air is 233 between 


— WWW 


leſs reſiſted by the interpoſed electric, than 


Pg 


2 #7 1 
Exp. XXXII. 


4 a ied tends e cbr 
fiirkkce-0 a charged electrie plate ; it is ob- 
ſerved that whatever be the of 
the ſurfaces or the quantity of , the 


electricity 
whole will be ſilently diſcharged if the other 


ſurface be not inſulated. 


There being no refitagce to- the are a of the two powers, there 


. . 
ence the diſcharge made 844882 
„ 

Thus when . ——— n0 0 — 
it are charged with contrary powers, attract each other through the 
interpoſed plate of air.—lIt.is obſerved, whatever be the quantity oft 
the electric powers contained in the oppolie ſurfaces, the whole is Gently 
22 thy cups approaches a pointed. body communicating 


I a conical pointed body wers inſerted into Similar hollow cone, 
formed in an electrified ſolid; rr of 27 II 
where equĩ · diſtant, no greater diſcharge of the electricites 
low, than if the two conical ſurfaces had been plane and oppoſed to cach 
other at the ſame difcance. 

In order to increaſe the farcecf the charge; a meer ef cleeteic plites 
are ſometimes joined together —the-uſual method is, to form a communi- 
cation between the infidesof a number of coated glaſs jars, and another 
communication between the external coating, Jars ſo diſpoſed are called” 
a battery, the effects of which are exactly fimilar to thoſe of a fingle plate” 
D rr end couniniuy tn ts queer 


Exe. XXXIL 
If a large battery be diſcharged through 


a ſlender piece. of wire, the wire will be 
broken to pieces or melted. 


Gunpowder or ſpirits of wine will be fired, if they are a part of the | 


circuit, —And if the diſcharge be made through a filver leaf confined be- 

tween two glaſs planes, the glaſs will be broken to pieces and ſtained by 

2 by the force of the diſcharge, into the ſubſtance 
3s 


Exe. 
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Exr. XXXIV. 


IT a battery bediſcharged chroug Wan 
af paper, a- perforation is made rough it, 
and each of the leaves is protruded by the 
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I two electric plates be charged, and a 


communication formed between the vitrecus 
. ade of one, and the reſinous fide of the 
her, no diſcharge will follow; unleſs a 


other two ſurfaces, at the ſame time. 
, The natural clectrieity in the atmoſphere is frequently diſcharged in 
this manner : Two clouds being electriſied with oppoſite powers, the ſor- 
faces of the earth immediately under them are likewiſe elettri ed with 
powers contrary to thoſe in the clouds above them; and the moifture © 
of earth forming 2 communication betwees the two contiguous charged 
farfaces, whenever the two clouds meet there will follow a ciſcharge, both 


-- 


of the ciouds and the forfaces on the earth oppoſed to them.—If the earth 


ſhould be dry, and conſequently afford a refiſtance to the union of the two 
elefricities accumulated on its furface, there will follow an explefion in 
the earth, as well as in the atmoſphere, which will produce concuffions 
and other phznomena which have frequently been obſerved to happen 
in dry feaſons, particulari in Thoſe climatcs, which are the muſt liable 
to forms of thunder andbghtning, 8 
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ſtroke from the middle-toward-the outward - 
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4 flender iron rod Sean bullenced „ 
be ſuſpended. on 4 point fo : | 


loadſtone, one extremity of it will be always 
directed towards the north. 


That power which the logdfone cqmmnunicates to iron is called Mag- 
FE netiſm ; a rod of iron poſſeſſed of this power is called a Magnet: 
12 re 
4 for a long tima l 2 vb 
8 — — or taggnets. The nidznerical 
; 15 not point exad ly to the north, but is obſerved to change it 
ſometimes pointing toward the caft, and ſametimes to the weit 

+ meridian, The- extremities of a magst are called Poles. A vertical 
Scie in the Hewens which intarfts the henioan in in the pains t> —< { | | 
> Sees 


which the when at called , 


Bxy. 00 
If the no le of a magnet placed 
cat the north pls of magnet be and 
- draven along towards either z that 


part of the needle. which — dy cds 
magnet, will be directed to the ſouth. 


Ex?. III. 


If the ſouth of a magnet be placed to 
the point of ſuſpenſion of a needle, and 
drawyn along toward either extremity ; that 
part of the needle which is touched, will de 

; Alrected to the north. | 
=D "2 E xe 


1 8e 1 
% * *\ | E 3 5 2 | 
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3 — 1 Ex r. IV. | SED 


Either of 4 magnet is obſerved to 
. ; 


"WIE: V. 


The north: poles of two — 
Sch other when broaght contiguous. 


Exe. VI. 


The ſouth poles of two magnets repel | 
each other when brought contiguous, | 


Exe. VII. 


TY por RE 
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Ex r. VIII. 


The northern magnetiſm is obſerved to 
be deftroyed by the communication of the 
ſouthern and vice ver/a. 


It — chat the tre erty of xagiatifon oparate in fuck 
eln that if both be communicated to 
the arm of a needle, the effeft upon the whole will be only the diffe- 
rence of the two; and will be of that ſort which is the ſtrongeſt, 


* the poles of the magnet. 


Exe. 8 
Let a needle be exactly i IA 


| pended, ſo as to revolve ak | in a vertical 


12 if it be made magnetical when ho- 
Zont al 


ments, and the aſtronomical 


diſcharge 
| through a needle „ 
to it, if the charge be ſufficient. 
| General Properties of Magnetiim. 


No ſubſtance of 
| Tz by: ids: —ͤ 


ether fronghy, 
The properties of electricity and magnetiſm, ſorna reſpecte 
analogous to each other, —wide Eleftricity, — Tv 


. A deſcription of the optical experi- 


will be printed before the lectures on theſe 
aiger begin. | 
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